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(54) Hm0>«fM y+xiirv 4 mw* 



(57) [ft*,] VDD(-1.BV) 

F E T 60 K W VtCgl^^nfcAl^MO S F ETW^- 

St 4: fete, |HlK(DSteW^/«i^^A^*T-iv:SsS^LT 
^6 J: ?tcLfc 0 

[a^l AAfftMO S FEKOMMO S FETd* 

^j£^A^m^i^/w^#L&< , 

1. 5Vg»:ffi< tttAM^±#Lfci:f l-A 




(2) 



1$1¥7 - 2 12 18 5 



[1**31 1 1 y — ^#iiS!«Sixfc-a-^A*ISibM 

OSFET^ ^tl^^A^^tbMO S F E TCO*i§y 
SIMMOSFET^ 3^ ho— /U«JE^j£i:fc^ 

ftfMo s f e T<nv — h{~m£Lxm7£<nnffi&m-t 



6 ^ ££#fiK<b-r£if*>f lfeSc^r^n fyjtvzn 



20 



« i * fc f i m 2 is* rtP^7^^[i]i 

[0 0 0 1 ] 
[0 0 0 2 ] 

J: o \z.-fZ)tztb\c^ LSI0 

i^^/umit torn ^%±mtz&\,^x a-d, 

[0 0 0 3 ] 



50 



*>5j&s, A-D, D-A**»fcBILrW:«SKJIBll!ia!^ 

[0004] r-^p^7>r /u^iaisi: LTfi, ffi 

a^Mffl^/;CR7^7U^^ CR^/U^cOffifct 

^^#fflStit^5„ _blSC R y j /u#temffl$tn%k<n 
7>f/^^^ *^t7H8tf c (fU#-3dB 
8-*5(tSJ9jft«) ft 1/2 ;r RC-e$fcSJl, Jfifct^K 
jg^9*>* (±3 0%) t^i^KiS'*^* (±2 0 
%) l: iot* y ht7lttft f c J55**t± 5 0 % t, 

[0 0 0 5] — ^-f'7f h^t^v^^ • "7 >r /^ 

ra\ mmtftm^&y >c ^?xhv , ^^y^ji&^t 

£ f sit^)^ 2/ y h^--7^)&^ f c a* f s . C 1 / 
C2Xmfr£ti%o -cod: 5 (cxvf o,^ . 

[0006] ifc, ^^jxfhdf't^^ • /I^^t? 

SJEE^fiV^tX^ 5/f^Mt5MO S F ETWy L 

J&K 7^-K^/U-^il^t^/cfe, SNJt (Signal t 
o Noise ratio) tf*ftt5SHi45o 

[0007] £tbtc, (S«j£, <ft}B*«^fkpr«B3ir^ 

'14) Srfflffnr^^HlfliitBlHlK (Operational Transcon 
ductance Amplifier) "?e#tfe;tfcia 1 9 t^-fcfc 5 * 
OT A-C7 >( /U?&m^£tiX\,^Z> 0 OTA-C7^ 
/l'* y bJtym&Wc f c J^Gm/ 2 k CXmt>£ 

ti, &mc<n'<yy*miz.ifezxmw}m%mi&(nGmi: 

ffi*^OTA-C7>f^^(7^}j;0. 2 
[0 0 0 8] OTA-C7^/^ 

«SEftt^^v^Ei:oVNtML/: 0 OT 
tlfflMO S FET M5^- h«JEEV c ^ilSLT 



3 

[0009] kz*>&* m 1 8 OS*ElKlCfco-Cfi, 
A^lMiMO S F E T ^m^i^^fk L 

T8i^tl/:MOSFET MU\ h i K W > 

• y — ffHUffiVgsi: L^vMfiSffiVthiro^Vgs- Vt 

h) fcctyP-MOSFET Ml, M20L#VMtS 

/-KNKDiJEf/^^MOSFE 

L/:^(:mos fet M3»fifoi:fton^ 
[ooio] *mwn. _hf£<oj: 5 *»*<Z5T^ftSix 

[001 1 ] 

SGmMiRrt647^iLt, £#^fttS*glEl&coA 
/jiiMO S F ET(/) >i£«tt£nfc:ftffiMO S 

F E Ttf>y— M-'M T*[hIK/^(^«J££MLT 

fenmmk-t&kkitic s^^stew^s-^^A^^ 

*^»*8i|6lHJK^^*;8icffliOMO S FET^- M-f& 
[001 2 ] 

[fNfl] ±fEL/i^^iCj:ntf, AMftMOSFET 
<7)^lft£ fr£MO S F ETtffemMMikZtl&frtf), A 
jjliMO S F ET<D ^Sffi^^BSES^A^fM 
OSFETWL^l«li«ffL^</j:l9, «SSS;/E 
^1. 5Vggi:fi< LTt>A*ff^_b#Lfct#ic: 
A^JiiMO S F E T^#fifdic/j!5^*:BiJ:"r« ' fc 

rfiltcoSSE^A^MfbMO S FETco >-fiffi«r^ 



(3) #i^7 - 2 12 18 5 

^ ±IE^J:9{c:^SteA^^tSteta^MS-?-4:«r*g 
«S^ti»|Bl#(^«*S:A*»^feRJRS*« :i*ST' 

aammo s f e tcd kw >mf±^m 

[0013] 

[H*£M Hl*3«t^H2^*«W^ffi5Gm«imiRr«e 

h*^j&>fc^fa#o^|3priSf+ SftTi^SMO sfet 

(W*.fiM3, M4, M5) fiN^t^l-Cfc^ V 

— hflH-T-tcrRi^d ^5cBJ^f+Six-cv^5MO sfet 
(SillMi, M2) jiP^-Y^/u^-efcSo *^»?'J 

itf KB I AS fc ISi(lii«aOTAtt, A^J^tt 

MO SFET M3, M 4 (7) K 1^>T ^flJJCfljjR $ixfc« 

Smo sfet mi, M2^£«i«aRftSix, -toy 

- h/wr*nffi«:»£-r5>'Mr*igi&B i as^ 

tt^^iT^«9, L*»t>, ^co/MT^E^B I ASfi, 
A^iiMOSFET Ml, M2 0>#iiy — 
I^tlt^tSfflMOS FET M5CDy— F/MT^ 

[0 0 14] ***«<7>H»*«@|&-CB:, -t^t^m 
o s f E t a* ffifn ffi Wc T*» ft -f 5 fc ft <n A ^ ft -*§■ v i n <n 
30 £461*. 

2 Ve+ Vthn< Vin< VDD- Ve 

Z.kifiT*£Z>o --~C% VettMOSFET M3, M 
4<oy— h • V — Xffln&Vgsk. L# WfiWJEEVthn 
k<nmSLR. (Vgs-Vthn) X'foV, Vthn^O. 2 5V 
Vjb&k-i-Zk* AJjiS^ViniDmUno . 3 1 V & ft 

t ^hmtim-rmm i outj±^*coiHjK^¥^^ft5o 

4<? Gm = I out/ A Vin = V" (Ic-^-W/L) /2 

::t\ ^tMOSFET M3, M4Wft^/^ > 

[0 0 15] t/;L, *^MoH®ji#i|iMin]KT*i^, £c 

k, MO SFET M 3 <^ K W>f yfffilrf ft J-^S I 

u t-<7>«ffitt*:#<aCt(iL, E]»^)^9^^Sr{feTft 
<ft6 0 r:(7)j:5ft»-&*ctt % m%\ MM^ou 



5 

(i n+) tgtettlM^ (out-) fcSrlS^L 

t\ ste^^ST- (out-) ^&m**ix5#stea 

(lout) #RteA*f#BT- 
(in+) ^fcRiR^iirS J: 5i:MttV^ 0 
[0016] ^{C, /<>f TX\b\$&B I A S i"~ol ^Tt&^ 

IASI1 «JH«ffiVDDi:S!ift«ffii:<75M{-ii:^JSfjaE 
StltMO S F E T MBO, MB 1 ^ ffl C < MMM 

liVDD t&mn&t<DmzB.ni£ti£&titiMos f e 

T MB 2, MB 4 bfabfflf&£tlX3$*) , ggifilifirfiij 
(DMOSFET MBi^-F* K W ^J&SJI&^S *X 
T-^CO K W yfEE^MB 1 c^MB 4 & <fc U^ftittMIS: 
OTA(0±E^tSfflMO S F E T M5wy- 

[0017] ifc, /qr^MB I A S GQMO S F E 

T MB 2 liy- h • KM ^dMiS^Sftfc^f K 

<7)_hlE^SaEMAffifMO S F ET Ml, M2«^F 
*^^PP*P*nTV^5 0 ^LT, /M7^@ISBIAS 
60MOS F ET MB 0<nff— hCGmffliffl^y h p 

— /uSffiv c v c (7) i^/wcjE cfc^w r 

xSI^lSfflMOSFET Ml, M2,M5i^riS 

[0 0 18] afrWi-fl, GmSWffl^y hP-/Hli 
V c <£> U^/U^fg < 45iMOSFET MBO CDfigft 
»>Lt, # lx>- h * ^ — Si^tltMB 1 , MB 4 
*3±VM5(Z)y— h«JE^T^9, g»*i«S!0>^>f T 

^A-^{fi< /^^MO S F ET MB 0 <7>«flEj&Si#JP L 
T\ id \sls V % "7— t£%n£tlfz.MB 1 , MB4Joi t/M 

5 coy- h«£Eas_L#u 

[0 0 19] £ib(C, ^WiWJTIj;, IjglffiVDD 

jou. 5 vcoi 9 ftfiiMiti^RjESftT^T t>, o. 9 

1V-1. 2 2 VOJ: 5 &A^{f^Vin^>tfLT, A^ 
iftMO S F E T M3, M4 #^g&jjfn(£& ^bft^cfc 9 

(;t^/^rxtit^\ ±is^-Y r^ia»B i as-cjk 

tfc^ttT, MSIASMOSFET Ml, M2coy 

*Stc«t5 5Ett, tIS± 1 . 5V, Atlit^rl. 0 5 
±0. 15V, A^HMl 0. 5kHzHf:lft7 
^/U^ Wyht^iJtSf c=30kHz) l^l*5V> 

T\ 0. l 2%l:t5-i:^5-fc Wofc a 
[0 0 2 0] <b^-t\ *^^J^^ttiS*gtl]K^^^ 



(4) #i¥7 - 2 12 18 5 

e 

T N MOSFET Ml, M2, M5^1S^l?SIt 

i^-Vayiasio. 12%li, AtB^jff-^w^ 

KffoTMl, M2, M5WKK^tB^ftL, 
OSFET Ml, M2^oJ:t;M5Wf-v^^fi^6^ 

m@S(ciS:^-r-5r biz X ^^^^g^H3b*lcJ: 
6 KW co^tb SrWSJU IS»lt«iaj»<75ai*5E 

[0021] h 3 Kmmmnmv&tD^b mosfet 

osfet M 5 {cm C A# S ^«SK^8Eix5 <t o (c, 

^fi*PSS*tt^ir*^*S:fi <-rz>z.k xi&mx$ £ 

!6ibii*BlHlKt-*>oTfi, H3tci*StbTV>5 <fc 51-. 

tH^^iSMO SFET M5(Oft^/W 6 u mUfS. 

20 <r>b%\z.9L*Y>bt£ } Q ^ ^fr&±Xfcm^£ik-tz>-bfc 
KbMz otitic nixtt, ft*^g«:*:#<t5^, 

j&s, Hl^EII&^y— KN2«CftJp$tt5*^»#C s 
(M5(^KWV?i) fci#AU S^fC s USEft 

HI <7>ISifiiB«lHllS^*>oT(i, MOSFET 
M3, M4, ^/W = ^ ^ v X ) 

^ [0 0 2 2] [g]4^J:^!a5{C(i N *»W»C«5Gm#J 
-f/w^co® 2(OHii^J^^^tLTV^6c H4tcfcv^"C, 

A^l{f ^IfbC^fcttSiMMO S F E 

X, Se>^{S5BfkSrHofct<z>"T**>So i-ft*?*>, mi 

— KN2^«ffi*5"F^f9^ MOSFET M5WlS^ 

*Mfc#5_has «9 , MO SFET M 5 W«jJE^*t JP LTL 
l9 0 ^TwT\ g|4 60lH]|&-CIL IfEMOSFET M 

5^m^ts«^^ffi5 £ 5 1-> Mscoy- hmffi^±T 

[0 0 2 3] -Tft^*^, M»tt*MPxOTA^^m^fflM 
OSFET '<^(TxmteB 1 ASlZWtttbtl 

f:MOSFET MB 1 1 U is h ^ *7 — t£%fc£i%X 

so osfet mb na^ mum&vDu bmmmittt 
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<7>Mi£i6#Jffi|*£ftfcMOS FET MB 5, MB 6, 
MB 7^I)£^^C0MB 7^, MB 4 1/^ h ; 7- 

ra(ca:^ijg§jia$tt^Mo sfet mb 2 ^mb 4 t ^ 

f:MOSFET MB 3 M(t btltl/^o ^It, M 
OSFET MB2i:fi, ^^V-^W^tStEV 
DDC^I^tlf:MO SFET MB8^*I/yh^7 
— ItDMOSFET MB8(?)KK ^Sf 

<tg^iSSfi:i:^rai-^±fEMO SFET MB6^1/ 
^ h S 7-^M^n/:MO SFET MB 9 
t^5o It, iifEMOSFET MB8<7)KKy^ 
i^Cii, _LfEMO SFET MB 1 1 b\K&\$$Kf0ti$thfz 
MO S F E T MBlO^y— biffi^&W$t£ frlXi^Z 0 
[0 0 2 4 ] Sfefc, _h|HMO SFET MB5Wi, 
MOSFET MB1 2^:MB1 5^^l/yh; 7— 

:^9^MOSFET MB12<Z)KH^S 
■^-^SlilSSffiircDPfl^lL 1EMOSFET MB3<Z> 

y-xij±^y- hiS^Kit^Mo sfet mb 1 

3 t ^-T Fli^MO SFET MB I 4b ^fi^'J 
SHRSiXTV^So — *\ _hfEMO SFET MB1 5^ 

>^bmmmtLb(nmz.\^ ±ibmosfet 

MB 5, MB 6, MB 7$\\b fflKl^MO S F E T#J 
^^t^t- KS^MOSFET MB 1 6 iMB 

[0 0 2 5 ] Sfc, ±f2MO SFET MB 1 6 l£Ji« 
««£EVDDt«««fil:fc<0|B{Ci«5IJS!«SnfcMO S 
FET MB18^MB19«3 *>M B 1 8^^J l/> h 
SMS £ ft, _hfSMO SFET MB 1 4 CliMB 
1 9^*l/yh;7-gl^tltt^ 0 ^Lt, r£7DM 
OSFET MB18£MB19 (DfgMS — Ki^MO S 
FET MB2 0(/^"h)8f^M^^v MO S F E 
T MB 2 0(D ^*^£«««EEVDD &0)|R|t£ 

*V 3d— Kfi&ttSftfcMOS FET MB 2 1 &t£10t& 
ftT:fc*9, r^MOSFET MB 2 1 {CM LT^lbit 
♦IgW^tSififMOSFET Ml, M2*^i/y 

[0 0 2 6 ] #Cf£ % JilE'WT 5 ^StfftffiM 

OSFET M5«co«SE«flt»fPSrBl6 «rfflv^TKW 

tSfflMO SFET MB 4 CJ:o"C^©iPStl 
Set 9 C^tl^MO S FET MB 3 (D^f — 
g^tltl^c ^tll'ioT, MOSFET MB 3 {i 
KflA^MOSFETHt^U ^COV — *«JE 
11, ^ftit*!®^/ - KN 2 (MSfflMOSF 
ET M5 CO KW >-«ffi) «CiC, A^f-^Bin 

UXMt J ^&infr±.n--tZ> b^ MOSFET MB 3 (D 



(5) #fHW7 - 2 12 18 5 
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et mb 2 i^jsttns««E^JiJp-rso -^^n, mo 

SFET MB2^l/yh^; 7-gg^tlfcMOS F 
ETMB 8<D«8EdS*BJPL, MB 9^»ft5aSKt>iffln 

[0 0 2 7] — *\ MO SFET MB 9 CO^— HCtt 

MB 6 i:j;ottl:- £<a«ffia*lNJ*n£ftT^£fcfc, 

MOSFET MB8^1iSW0f6i:, MB9<7>y 

- h • y— ^rfl«J±v g s < # i9 N mo sfet 

MB 1 0 (Df — hSffi^^/i^o ^££1^ MOSF 
10 ET MB 1 0 *5 «fc tf* 0) KK ^WKSjftSftfcMO 
SFET MB 1 1 <D«atdS»*L, MB 1 
h S 7"gi^iX/;MO SFET M5(Di$^«/>§ 

*^S*BIS**"e*iJPL «t 5 tt^MOS FET M5 

<a sse 5 r fca*-?#« 0 A^m-^Bin^r^o 

<9®'>L £ 5 ^t6MO SFET M5<£>S;SfcSr*g*n£ 

[0 0 2 8] HSWUlfiWJCSBJtS^SeaiftWMOS 
itf FET Ml, M2«^«««flt»f^tt, ISf£_biBi|i?I 

— -ca><9 ^^«teBB«*sia^&oTv^So m 

OSFET MB4, MB7|:ffiSt50^ MOSF 
ET MB 1 2, MB 1 5 T*fc «9 .MOSFET MB 
2, MB8i:flSt^)CO^MOSFET MB 14, M 
B 1 9X\ MO SFET MB9, MB10, Mill: 
ti^tS^MOSFET MB 18, MB 2 0, MB 
2 1, ItMOSFET MB 3 CffiSt^^^MO S 
FET MB 1 3X\ mcmm&tlfo^K A^fa-^B 
in£<9 hMB 3 <D Vth4>«JtfiV ^ifi^MO S F E T 
■?0 MB 1 3<oy- hJB-7-f^ri^A^i: LTPpJPSix, M 

b i 3<75«if^jKffldsjs:< ^nri^ 0 

[0 0 2 9] lot, El5C0^^T^lElKr*«, M^Ltf 
A;*j{f-^Bin;dS_h#*t-£ MO SFET MB 13(/) 

h«je^±j5s«9, kk yffli^i^tifcMos f 

ETMB14«tl5S»»>t§ 0 MO 
SFET MB14^1/yf; 7»gI^tMO S 
FET MB 1 9 0>«flEa s «'>U MB 1 8lCtf£ft5il 
SEtSt^'t'So ^:LT, MOS FET MB 1 9 (T^SSffi 

»>tsh mb i 8 <Df — h • y-^ratEv g s 

^ W^<^^ MOSFET MB 2 Ocoy— h®JEE^ 
±^£ a ^GDfe^ MOSFET MB2 0^J;^(7) 
^fllJfCg^^ftfcMO SFET MB 1 1 <D^SM 
tf^PU MB21^^yF; 7-gi^^MO S 
FET Ml, M2^ia^i»^tS J: SMf^fflU 
W^flffi out-, out +c^ii#(: «fc <9 ^^^/I^S^Ii 
if: tM ; > Li5^t6MOSFET Ml, M2<DM 

m&ffim-rz^b&xzzo xMt^&in&T&^tzWi 

pi-(i, -blBirJ-i^Cdb^HJEo u t -, o u t +<7)P$T 
i:«t «9±i^JPLJ: ^f^MOSF ETM5(7)tI^M/> 



(6) 



¥7-212185 
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[0 0 3 0] W±Bi91LfcJ;5l^ -bfE'W Tx0gt 
JlSfflMOSFET M5(^)KKy^ii:j:5 

B 2 j&»fcMB 8 h ^ 7— EESSr^Jffl ItfiiS 

^Hl-, MO S F E T MB 9 {iSiltEEtC iot^M 
7^t^J;3(:Ul^o ^(Df~tb^ MOSFETMB 
9 CO y-Xtit>t)MB 1 0 coy— hUfifi, MB 4 (7) 

MMOSFET MB 1 1 £riS LT^SffifflMO S F 
ET MSWy-hCMLtl^o ^O^, ±f£^ 

-r r^EiKjcjis^sijKfflMo s fet mscos 



0. 2%WJ£«£tl£o ^ISIA^MO S F E 
T Ml, M2 ^^^Xt>mWtfllM-tZ>£ 0 KLfcH 5 

o. o 2 4 youiefcsf-rsr. 

[0 0 3 1 ] gmcfi, OTA-C7^;^|:ftfflLT 

» ii ft g m m m *s m ft m» *s hi k fdi <d mmm&^z 

OTA-C7^/^|:It5«t 5 

8jS5*lfc2JfiWMOSFET*fQl, Q 2 t Q 3 , Q 

I 0 Sr-t^nSJK-TS Ql^Q 
3 coy— h«^J;M2 £Q4<Dy— hflBmr, 
*'ix a« u ^/^s V B 4> A: J+* ft * ft Sr A* * * S <t 

£ft53£«8HH I C 0 ^Mt^MO S F ETCOW/L 

T*3< ^ir^«tf9, i^«^A;^cJ;oTm^SS I o 
u t*sit*LTt5E*»^Lftv^«t5{c-t-ari:36S-e# 

[0 0 3 2 ] ^6^, n^^7 
«Jti*BinfS^VBai^fflC0MO S FET^L^WiTBffi 
^BiaoTMOSFET Ql, Q2, Q3, Q4 

<Dy— hMf±& ; £W)irZ>titb, iWMOSFET^fe 
ft»f^i-SA*«(B^/h* <^otUi\ i&m!±7 ^ 
/i^lcii^ft^-Cfcofco S7<^IIJS#Jco^ n*#;y:/ 

/>*S;^^KjiB*SlHlKT*«, iiMOSFETQl, Q 
2, Q3, Q4«aiC, Kfi&IS £ ti/c l"< >^ 

i/7hffl(DMOSFET Q5, Q6, Q7, Q8^^ 
iX-?f*Xl5l!»tT*5#, y-.X7tP7l(OA^MOSFE 
T Qll, Ql 2-CA*fl*S:>'7hry^Lfc«, 
BCfrftWMOS F ETt->7 h^^yttiftMOS 
FET Ql, Q2, Q3, Q 4 K At £ * 6 J: 9 (- L 

[0 0 3 3 ] o^t9, y— N^A^ft-^Bin+ (Bin-) 
^AASlltMOSFET Qll (Q12)coy — * 
mi±&. ^t-K»)MOSFET Q5, Q6 



(Q7, Q8) c^y-^SmciA^U -^coy-hST- 
^fcm*S:ft5fflLtiiMOSFET Ql, Q2 

(Q3, Q4) coy- ht&ttAJlZ&X^Z. CC0H 
JSFdCOlHl^r^L MO SFET Q5i:Q6(7) U^<^^ 
^^ftco^jo ctt^Q 7 tQ8^I/^^^yt(OM^V 
B & $H6o 

[0 0 3 4] AMOSFET Qll, Q 1 2^J:0 
KftjffiOMO SFET Q5, Q6, Q7, Q 
8f£E\ ^Mti^lSI^I^titfc^ r co 5 
7(9 Q 5 fc Q 7 Ki*. QlUQ12i [WJ-cDgtfft^gfH- 3£ 
I l tf*»*fcSft, Q6, Q 8 iciipT^^SflEag i 

T±iEA;fc«ffii£VB&flfl1WU Gm«x.t^:^ 
^-c#s 0 — rconififfy-ett, MO SFET Q 

5, Q6 (Q7, Q8) & V — X At Xfr> <0 << > fcf- ^ 
^■XtfMSl^fcib. Qll (Q12) ^Q5, Q6 (Q 

7, Q8) i:^|IB"e«SE^ffiS{c«IEnii*'&v\ L 
fc«SK*s«eix5i:ttBR?>ftv^ Hffi^mi, Q 

20 ll(Q12)^Q5,Q6(Q7, Q8) <7)y— x« 
RJtT, &MO S F E T CltlSlS^tl § J; 0 
[0 0 3 5] 13 7 cOHJ£#iJ-Cte, «I^3£«»fciK I C^fc 

ISSio, ii, ico^r^EliStit, B4 

(-^^titv^ J; 5 ft r * HISS Srffi ffl 

So *fc, HJ£^J*T?ii, ilMOSFET Ql, Q 
2, Q3, Q4^Nff^/HtMl, A^MOSF 
30 ET Qll, Q12^J;^I/^/k>7hffl(DMOSF 
ET Q5, Q6,Q7, Q 8 ^Pf t^^fTfML 
Tl^£^ ^tlfM(7)itS(7)MO S F ETT'tMt 

5 wirfc S 0 *fc, ±ie^tt«2Sl 1, 10*5 

.fct^pi^ftmsttaa i c tt-tn^ix 1 hh^mo s f e tt 

[0 0 3 6] EI 8 ii, ±fB«flfEJK 11, I 0 *5 X Z$ 

^massa i cas*jx-pft 1 {scomo s f ettm^h 

Z > s<s(TX\B}$ [ <7)—m$:7F~fo 08M*5^-t\ BIAS 

^ i tt±IE«iKaB i l , io^qr^ffivci, Vc 

1' Sr»*i-5^>rT^ia^ B I A S 2 f^JifE bJSEae 
ISlIC^T^gffiVc 1, Vcl' ^ri§^i-s 

xIhI^Sb I AS <tf^— ^f#^c§r#L, ^^^tv% 

^«rf+LTi¥*BftlftM«^l&-t-So ft*3, Gm^]» 
fi^N-f TXlal^B I A S 1 (^ny h yujg^-^^ttfl-: 
5^ V c (Off^lEi- ioTfTftV^, /^TX[H]UgB I AS 2(/) 



(7) 
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Fd- suffix* 3fe<Z>«ffiVg SrfiPiPL-C, s<4 
TX\e]$&B I AS 2fcfc^**/l'ftSil&*fc:J:5«ifc<Z> 

[0037] iaaE^«jg^7^*{cj; aaefM-s 

5«t9t, **^fa ^11 Cttffl ^ii60TA-C7 

F^Mco/HK#:^W^6#^fa-^V i JO 
m?>(^# (J£*T\ x^7>f/^i:ftt5) 2 0 
fc. ^cox -7-7 4>v# 2 OcotfcS^Vo i±IB#B8fS 
^•V i t^ffiffiM**ffltr*(^<feffi3lj6«0f^«[ (4 

y 2 o(djj y h^-y m&^c f c srSracoftt^ais 

* 1 0(7)GmSiJWffl3 > h /W»ffiV c <^ Ltfftlpt 
[0 0 3 8 ] ^OHjffi0»J(C*3V^Tii, -v^^V^/W^l itf 

*<ooTAiaot^^7>f/^ 2 o &mt&-fz> - 

f c U — -?7^;U? 2 0(7) f c S^itrm 
[ 0 0 3 9 ] EI 1 0 fit, ±1E* U — ^^^/U^ 2 0 fcffi 

i d y * (Dmsmm 

^ 5pj»*s- 3 d B<^t #^JBtt*-e^l*SixS* y h 
t7MSf c|:*5^"C4 5° T'fcSri: (H 1 7 # 

OTA2 1 t$l2 2 t^P)48^^7-f/^ 
2 0t::A^U ^ottiAV o t#fiafff V i t^fitHi 

5° J; 5 — K^y^fS* (V c ) 

[0040] ^co/c^rcoHffif?ij^« s tetany tusifi ^ 

0g3O^, x yyj/is# 2 ocnmtiV o k^MiM 
1, 32h rftfe^ffl^Vi^SrA^i L-t<£>ffiffi^ 

a^tsa^s (oTA3 4i$i3 5) naotfi 
[0041] d tomnkw<o^^ b ^mi±^^^x 
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HBft*V i (Dfflf&Wc f i fc— WC ( f c = f i ) LTl>tt 

- b 3 3 wta^vd «\ mil jc^i- «t 5 1-, j^ssa* 

AA#flH«-&V i (7) 2ffiF-e7 f a— ^ Jfcj&S 2 5 
0l:fMt5OTA2 1 CDGm^flfrM^fBT'&l^ $ 

ii, *<^* y h^jasKft f c ds#flH«-§-v i <Dmm$k 

f i ^-S14<45(^T\ EORy-h3 3(Offl*/N 
X V d tra- ^>r Jttf* 2 5 %C03lg/N/UX{f V r <h 

wll*«#»U:J;oT«#LT^Sfcie>, f c > f i -e 
[0 0 4 2] t/c, f c < f i -cfcfttf, ffiffiiiatt*: 

t^OTA2 lCOGm^Ht^ll, = f> p — V 

c j&sTa s 5£* ~fy j ?v$ 2 ocotty b^-y m&$k 

^tftitll f c - f i kte&X 5t-£»WK»l!E 
^^xSo :^3yhp-/i/8EVc^^7>f/^i 

f c ^#ffiff i co^jSife: f i fc*L<*J»S 
[0 0 4 3] :©IlWw3>hp^iEiM(: 

KMt§OTA3 4<D=i>b u—/um,J±V c 2 SrffilJ 
St5:tHJ:oT, lI«0TA3 4OGm^t^ 
< LT«#»<Bje««:Ttf\ a««WOTA3 4WGm 

[0 0 4 4] 3fc*5, ^--^^^^^±(-{1^^^ 

v-^mi±m±m$&n, ^—y p ft\zmft^fc 1 offit-e 

fo&fztb, ^(nmfcffi&fe-rzk ki>ic OTA21, 



(8) 



13 



14 



[0 0 4 5] M 1 2 fl, «li:S50TA-C7^/P 
*) , OTA1, OTA2, OT A 3 (i^n^tblH 5 (C^ 

£ tt r ^ ^ mm m o t a t m - <o m mnfc & w -r & 

ET M5 \Cy$-tZ>s<^ T ^IffVGNfe J; U^M 1 , M 
$tlt^5o iMKOTAl, OTA2C0Ste£tj^ 7tf 

Mttii^oTAa^Mfem^*- 1 ?-^, ^>-t 0 ~^V* 

cOfjg^OT A 3 ^A^^^^^tV^>o 
[0 0 4 6 ] k~?>X\ m 1 2 60"7 j /U^EIKfi, [HI 
4 i^i" S a 1 1 e n -K e y §?0 P — V >r /I^ 
*3{t^>tgfetR 1 , R2, R 3 £rO T A (GmSJinfffi4 
M®Ji#*g[H]K) "Cfit»X.fcOTA-C7>f/^S:Se) 
Ca^Ltt)<7)T$)6c -f~ft^, @14l:*tSa 1 
1 en-Keyl«7^/^^lj|)8fi;Rl, R2, 
R3W:OTAt*If*^5^ HI 1 5 J: 5 ft £0 

m&ht£*> Q rCT\ fi)SR2^2flOOTAttti 
j*_<bixTl^5<7)ttU jg)7LR2(:(j;§iCi^^lt5i 
SK I i^in^i^^tC 2 ^Mt5Il I 2 s& s aMx 
Z>m&kfc&>Z>titb^ MCi^MfflTyyoTA 

Ci, C 2 , C 3 ^^*JtSria«)i-3StR (3jJc*V^ — £7 

-x(7)^iici = c 2 =c 3 ) -rs^iKJ;*), fwim^o 
r T A 4 mitt IrI— <oeftBB«^#feix5 
z.hfrftfi*itz 0 *3§^#?1, HI i 2<nmmm ^ 

60 ct 5 ft&S^cO OTA-C7^/^ L fc e 

[0 0 4 7] KcDOT A~C^ A-^-Cfl, ^^Hib 

mnmtte v , or A^mmi^^mnm^^^n 

-efi, ^y^/ux^ KtH^^r v^^n^ffl snrv^fc 
* , o t a ^ 11 * 4x f a ir its v as s n ft ^ t v ^ 

[0 0 4 8 ] ft3b\ [Hi 2(7)OTA-C7^y^t*li, 
Ty/OTAl, OTA2, OTA3»l"C, *iico 

BSEM«^^r^[iiKB i AS^^^W^r^ 

Ty7 P OTA3 (DA^tffiliOTA 1 ^OTA2 <DXt) 

lE^^/uWcf^o Hi 3ic^-fj; 

SlJi^tSif^^TXlHllgB I AS 1, BIAS 2 
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[0049] EI 1 6 tCii, 114 (C^$nTV>5 "7 >f /U 

- A co m ft T *3 J: t>* fi? W « £r f f ft 5 f * ^ ^> / u =j — x >f 

[0 0 5 0] ±|Et^^-f 7^5 0(1, p^/U7^ 
H5 1, 52t, A/DM5 3, D/AfM5 
A^W^fa-^ffiNgSrfTft 9 ^ — y— 55^ ^ 
^tt^CO{*fi£fjft 9fn-^5 6&t>»t>mi&&inX 

1, 7 2t, A/DfM74^ 
7 5, i»7 6^^fM^tltV^o #^S'J 



RB^nftv^>, iBt^a-f sf ^ 5 0 if 

-T^«6 0^f A (XftlRlH||&) 7 0(1. # 

*«ft^ti^ 0 ft*D, Bll6^^tev^-c, sod 

So 

[0 0 5 1 ] ^<r>MM&\X\±, _hfBn r>y^7>f/^ 5 
1, 52^7 1, 72iLt, Bl 4i:/T^ilTV^7 
-r/i-^[ElK^flEfflSttT*3!9, f?3-r^5 0^ 
7 Orti^fl. ±|S#n i)/NX7>f/^ 5 1, 52^ 
7 1, 7 2^rfMt60TA (GmfflW njffift||»tii|ig 

hn-^tliV c ^r^^-r^dl 1 06Oj;9ftVc3§ 
felHlK^fcftSGmWJWigKS 7, 7 7itWLftt>tlX\t* 

[0 0 5 2] L^t, Gm$W[l]!g5 7(in^/U7^ 

7 7 Jin ^/n^^^/U^ 7 1 t 7 2 tc:*f Lt *ii{C^tt 
t>tiX\,^ 0 ^*#f ^^i^SM^^Sfet*^ 

7^77 &\% — ^y7±<DW.%t(D7 >( /ls#\n}$&{ZML,X 

[0 0 5 3] K±SSL^J; 9(C N ±K^^<j(l, OT 
A-C^^^^tcttfflSixSGmWJWpriBftTX^i: L 
K*HS)*i|jSIh]K60A^^»MO s f etco KW 
>['^i^/:MMO S F E T(D*f — h iC/<^ T 
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(DX\ A^jiiMO S F ET^MMO S F ET/j^t 
^Uit^n&t^th. A^iBMOSFET^H>^fyI 
Ji^ftfMO S F E T(D L# WfiSJ£l-<&# L&< ft 
«9, BasaEE*: 1 . 5 VgJttcffi< LTt>A;^f-^± 
#L/;^i:A^ittMO S FET^ P \Z.t£%)(DJt 

[0 0 5 4 ] Sfctc S*M»*B«lilB^tt, A^ttJ± 

[0 0 5 5 ] ^±«^f(aot/^tltfi^Il 

>r £^ L fctf*, #389! 13 2 p — 7 4 fV 

V 4 Kk £k _h p — / <x 7 j jv $ | c & ig m -T 6 Z b 1 5 "C 

[0 0 5 6 ] 

tfttzkoic j:o-rWe>n5a**1»¥^KWi"ixtfTia 

[Ell] *»W(-«5Gm»J»W«BftlS»it«iai»<D- 
[13] H 1 ^ll»i«*BleI»»-*5JtaaS^^ir*/i'ft# 
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20 



30 



40 



3<o»»«*^-f-i§ii8i2, 
lias] m7<Dmw)Mmmi&izmi,iz'<'fTxm9&<n— 

[19] *«WiC«5Gm#J«lpr(Bftl6t(lit«iai&S:ffl 



[110] m9<n^1fcM\Z&lfZ>a>' h n-/U«H3g£ 
[11 1] 11 O(O*Jft0iJ^i3(t5fflffilltfeaiJI|*[H]IS 

^> a m*> mm *m mm t <o «m x^-rmwmm i , 

[112] *»W^«5Gm«ilWBltBftaibiaiBlHlKSr 

[ii3] *mmiz&%GmMW^mtemW}mffim9&& 

[114] «(7)3ftWCRP- 4 /V#<T> — m& 
[115] Bl 4©CRo-/U7>f/^^j3lt5fiSi 

[ii6] *mw\zm&7 ^ ^#mm<r>i&mmb lx<d 

[117] lJCP-/U7>f^(Z)*s/ht7Mfti 

[118] ffi*cDGmWJW^«ftSKlit*BiaK^— ffil* 
[119] 11 8(DMfbigi|ig[H3SS^fflV>/i 1 

[^-^col^p^] 

Gm h^y^^y^^^y^ 

BIAS /n^T^HIK 

OTA Gmffiftl^ig&HftJitBlHlfg 

Ml, M2 ^ISfMMOSFET 

M 3 , M4 A^jiftMO S F E T 

M5 StffifflMOSFET 

V c G mSiJMffl = > b * — 
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Bin 
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D-/LO IT 
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OTA 1 



Vln 
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[@8] 



BIAS2 



VDEX=K5V) 




[gnu 



Vo 





vd JLTLJ1 i_JL_i 
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